To assess the effect of a 3 month behaviour modi®cation weight management programme on self-ef®cacy and anthropometric variables among obese women seeking treatment at an obesity management clinic and to compare self-ef®cacy among these obese women to non-obese women. DESIGN: Cross sectional. SUBJECTS: A total of 161 non-obese (BMI 22.6 AE 2.9 kgam 2 ) and 138 obese (BMI 37.7 AE 5.8 kgam 2 ) women of similar age. MEASUREMENTS: Self-ef®cacy in relation to eating was assessed by the Weight Ef®cacy Lifestyle (WEL) questionnaire. Demographic information was obtained by interview and questionnaire in the obese and by questionnaire in the non-obese. Anthropometric measurements were obtained by direct measure in the obese and BMI was calculated from self-reported weight and height in the non-obese. RESULTS: At entry to the programme obese women scored signi®cantly less (P`0.0001) than non-obese women on the WEL (99.4 AE 34.1 vs 139.0 AE 24.9). Women who completed the programme (n 65) demonstrated a decrease in waist circumference of 3.9 AE 5.3 cm, a 10.0 AE 11.5% loss of excess weight and a signi®cant improvement in total WEL score from 106.0 AE 30.3 to 126.5 AE 28.4. CONCLUSION: Improvements in some dimensions of self-ef®cacy among obese women were of suf®cient magnitude to attain scores similar to women of a normal weight. The WEL questionnaire may provide an additional measure of success as well as provide positive feedback and encouragement to the client. International Journal of Obesity (2001) 25, 907 ± 913 
Introduction
Despite advances in the understanding of the causes, consequences and treatment of obesity, the prevalence of obesity in many societies continues to increase. 1, 2 Modern lifestyle, environmental, social, psychological and physiological factors are contributors to an overall energy imbalance that leads to obesity. Studies indicate that individuals can lose weight in the short-and medium-term by following structured behaviour modi®cation programmes that incorporate lifestyle issues and provide cognitive behavioural strategies. 3 ± 5 The dif®culties of continued weight loss and the long-term maintenance of weight reduction are well documented 6 ± 9 and remain a challenge for both the individual and health professional. Even so there are suggestions that obese individuals who lose even relatively small amounts of weight are likely to have bene®cial health effects of accompanying co-morbidity, 10 such as an improvement in cardiovascular disease risk factors, 5 diabetes control 11, 12 and psychosocial function. 13 High attrition rates persist in obesity treatment interventions and early identi®cation of programme dropouts remains dif®cult or impossible. 7, 14 Instruments that identify potential programme completers (or conversely programme dropouts) and highlight potentially troublesome situations that could be targeted to prevent relapse, would improve obesity treatment. Self-ef®cacy or an individual's judgement of their ability to perform a behaviour successfully has been reported to have a bene®cial effect on health behaviour. Selfef®cacy scores have predicted outcomes in numerous studies of addictive behaviour 15, 16 and associations between selfef®cacy and weight loss outcomes have been reported. 17 ± 19 A validated questionnaire, the Weight Ef®cacy Lifestyle questionnaire (WEL), has assessed changes in self-ef®cacy in weight management programmes, 20, 21 but has failed to predict programme attendance or weight loss. 22 However, these studies do provide some guidelines for the magnitude of change that can be expected on WEL scores in populations of mostly middle-aged obese women.
Even though there are large population studies on eating habits and dieting in the obese 19,22 ± 24 and on dietary habits and behaviours in normal-weight subjects, 1, 2, 19, 25 overall there are few studies on self-ef®cacy and obesity management or self-ef®cacy in relation to eating behaviours in normal-weight individuals. Furthermore, there are no reports in the literature of comparative studies of self-ef®cacy expectations and eating behaviour between normal-weight and obese individuals.
The aim of this study was two-fold: (1) to evaluate the effect of a behaviour modi®cation intervention programme on anthropometric variables and self-ef®cacy in the short-(3 months) and medium-(12 months) term in obese women; and (2) to compare self-ef®cacy expectations in relation to eating behaviour among these obese women and women of a healthy weight range.
Methods

Subjects
The study population comprised: (i) Obese Ð overweight (BMI 27 ± 30 kgam 2 ) and obese (BMI b 30 kgam 2 ) women, aged 18 y or more, referred by a general practitioner or physician, and enrolled in a weight management clinic of a large inner city university teaching hospital; and (ii) Nonobese Ð women with a BMI between 19 kgam 2 and 27 kgam 2 and aged 18 y and over. The women enrolled at the weight management clinic were asked to nominate female relatives or friends of similar age and of normal weight for their height (the neighbour method of Stunkard and Mendelson). 26 The women themselves approached their relatives and friends and asked them to participate in the study. Demographic and WEL questionnaires were given to the women to give to the nominees. In anticipation of a poor response rate the obese women were asked to nominate three to four relatives or friends. The Ethics Committee of the Central Sydney Area Health Service granted approval for the study.
Demographic information
Demographic information was obtained by questionnaire and interview in the obese and by self-report questionnaire in the non-obese on age, ethnicity, marital status and occupational status.
Anthropometry
The body weight of the obese was recorded on an electronic scale with a capacity of 300 kg and accurate to 0.1 kg. Height was measured with a wall-mounted stadiometer accurate to 0.5 cm, and BMI was calculated. Waist circumference was measured with a non-stretch tape measure to the nearest 0.1 cm. Blood pressure was measured with a standard sphygmomanometer using a wide cuff. BMI was calculated from self-reported weight and height in the non-obese. Selfreported weight and height has been found to be reliable in non-obese populations. 27, 28 Self-ef®cacy The WEL questionnaire was developed and validated by Clark et al 24 and consists of 20 typical situations related to eating patterns and attitudes. Structural analysis was conducted on the WEL by Clark et al 24 and a ®ve factor hierarchical model provided the best ®t for the data. The total WEL score can be utilized or the scores on the ®ve dimensions can be examined. The ®ve dimensions (factors) are negative emotions, availability, social pressure, physical discomfort and positive activities. Subjects are asked to rate their con®dence to successfully resist the desire to eat in each of the 20 situations. There are four items per dimension of self-ef®cacy, which are scored using a 10-point Likert scale (0 ± 9), with higher scores indicating greater con®dence. The range of possible total score for each dimension is 0 ± 36. A total score of 0 ± 180 is obtained by summing the score for each of the ®ve dimensions of ef®cacy for weight management. The WEL can be used as a general screening instrument or to highlight strengths and weaknesses of the client's cognitive behavioural mechanisms in the regulation of eating.
The WEL was posted to obese women on the clinic waiting list prior to an initial assessment appointment. The questionnaire was returned by post. The questionnaire was scored, prior to the initial appointment. Non-obese were asked to return the completed WEL (and demographic) questionnaires to the clinic in the self-addressed envelope provided. A report of their result on the WEL was posted to the women.
Behaviour modi®cation intervention programme
At the initial assessment the obese women were offered a 3 month behaviour modi®cation programme which emphasised monitoring dietary fat intake and the frequency of exercise, active problem solving, stimulus control and cognitive restructuring techniques. The programme comprised six modules of information on lifestyle issues for weight management. Each module addressed a different topic and contained self-monitoring tasks and goal setting designed to help in the change of behaviours speci®cally related to exerciseaactivity, eating habits and lifestyle. Topics covered by the modules included getting startedahow to start, less Self-ef®cacy among obese and non-obese women RM Richman et al fat, more ®bre and more starch, movement, activity and exercise, food associations within a physiological, emotional and social framework, positive self-talk and effective problem solving. The programme was offered in three formats and the women were asked to make an informed choice and self-select into either:
1. Self-help (Self) Ð this option allowed the women to follow the programme at their own pace. Access to telephone counselling was available. The women were asked to contact the clinic on completion of each module and the next module of information was then posted. 2. Supervised by the general practitioner (GP) Ð the women were asked to visit their general practitioner second weekly for supervision, support and counselling. Some of the general practitioners had previously undertaken an obesity management training course. 29 Most of the general practitioners were aware that they could be involved in programme management and telephone backup was available from the weight management clinic. The programme modules, a clinical assessment report and a letter explaining the programme were posted to the general practitioner. 3. Group (Group) Ð the second weekly structured closed group programme was based on each module but allowed for discussion of issues relevant to each particular group of participants. The group facilitator was a social workera family therapist experienced in group work. A dietitian and physiotherapist were co-leaders.
At the conclusion of the initial assessment the women were given the ®rst module of information and a lifestyle report as well as being shown where improvements could be made to their eating habits. The women were advised to follow a reduced fat (`30 g per day), high carbohydrate diet. This diet provided approximately 50% of energy from carbohydrate, 30% from fat and 20% from protein. Thirty-min review appointments were organized at 3 and 12 months. All clinical measures undertaken at the assessment and the WEL questionnaire were repeated at each review appointment. A further four modules of information (staying on track, reading food labels, modifying recipes and the in¯u-ence of physical, social and self environmental factors on behaviour) were posted at intervals between 3 and 9 months. Data obtained at 3 month review were pooled and the obese were categorised into: (i) dropouts Ð women who did not return at 3 months for reassessment were considered to have failed to complete the 3 month programme, (ii) completers Ð women who did return at 3 months for reassessment were considered to have completed the 3 month programme. (iii) MT completers Ð women who attended the clinic for reassessment at both 3 and 12 months were considered to have completed a mediumterm programme.
Statistical analysis
Results
Study populations
Five-hundred questionnaires were distributed to a healthy weight population and 161 completed the questionnaire, giving a response rate of 32%. The women in both obese and non-obese groups were similar in age. The mean age of the obese group (n 138) was 43.2 AE 13.4 y and the non-obese women (n 161) were 40.7 AE 15.0 y. The obese group had a mean BMI of 37.7 AE 5.8 kgam 2 , an average of 2 AE 1.75 medical diseases and reported being overweight for an average of 18 AE 12.7 y. Non-obese women had a mean BMI of 22.6 AE 2.9 kgam 2 . Sixty percent of non-obese and 58.1% of obese were married or in a relationship. There were signi®cant differences between non-obese and obese for ethnicity and occupational status. In the non-obese group 81.3% were of AustralianaEnglish or Northern European descent, 6.9% of Greek or Italian background and 11.9% of other ethnic origins. In the obese group 64.5% were of AustralianaEnglish or Northern European descent, 17.7% of Greek or Italian background and 17.7% of other ethnic origins (w 2 25.6, d.f. 2, P`0.0001). Thirty percent of non-obese were professionally employed, 44.4% were in clericalaskilled positions and 25.6% recorded household duties, retired or pensioner status. In the obese group 10.5% were professionally employed, 39.1% were in skilledaclerical positions and 50.4% were housewives, retired or pensioners (w 2 26.49, d.f. 2, P`0.0001).
Behaviour modi®cation programme
There was a signi®cant difference in age (P 0.007) between the three behaviour modi®cation program groups. The women were aged 38.1 AE 7.3 y, 41.2 AE 13.3 y and 47.7 AE 14.1 y for Self (n 17), GP (n 70) and Group (n 51), respectively. There were no signi®cant differences between the groups for baseline anthropometric variables measured (Table 1) . WEL scores were similar for the three treatment groups.
Three month review
Overall 47% (7 Self, 30 GP and 28 Group) of the women were reassessed at 3 months, after completion of the behaviour modi®cation programme. There were no signi®cant Overall obese women had a mean decrease in waist circumference of 3.9 AE 5.3 cm, a weight loss of 2.9 AE 3.2 kg and 10.0 AE 11.5% loss of excess weight.
Self-ef®cacy
Overall obese scored signi®cantly less (P`0.0001) on all subscale scores and total WEL score than non-obese. Baseline subscale and total WEL scores were lower in the obese and higher in non-obese than baseline WEL scores reported in three other study populations 20, 21, 24 (Table 2) . ANOVA indicated there was a signi®cant (P`0.0001) main effect of study group (obese, non-obese) but not of occupation or ethnicity on total WEL score.
In obese there were signi®cant but weak correlations between age and total WEL score (r 0.18, P 0.0232), and age and availability subscale score (r 0.29, P 0.0002). In non-obese there were signi®cant correlations between age and total WEL score (r 0.30, P 0.0001), and age and BMI (r 0.17, P 0.027). There were signi®cant negative correlations between BMI and total WEL score (r 0.27, P 0.0005) and BMI and the four subscale scores: negative emotions (r À0.31, P`0.0001), availability (r À0.18, P 0.0193), social pressure (r À0.22, P 0.006) and physical discomfort (r À0.23, P 0.0041).
Obese Completers (n 65) achieved signi®cant improvements in subscale and total scores on the WEL (Table 3) . There was no correlation between percentage loss of excess weight at 3 months and subscale and total WEL scores. However subscale scores for negative emotions (21.6 AE 7.9) and physical discomfort (27.4 AE 6.2) for obese completers remained signi®cantly less (P`0.0001 and P 0.0034, respectively) than for non-obese negative emotions (27.1 AE 7.1) and physical discomfort (29.9 AE 5.5) scores. Total WEL score (126.5 AE 28.4) also remained signi®cantly less (P 0.0017) than for non-obese (139.0 AE 24.9).
Dropouts were signi®cantly younger (P 0.04) than completers on entry to the programme (41.1 AE 13.0 y and 45.6 AE 13.6 y, respectively). Otherwise dropouts (n 73) and 12 month review Twenty-seven women who had completed the 3 month programme attended the clinic for the 12 month review, ie 19.7% of the original cohort completed a medium-term programme. These women (MT completers) were not signi®-cantly different from the women who had dropped out of the programme between entry (week 1) and review (12 months) for demographic and anthropometric variables. Among MT completers subscale and total scores on the WEL at entry to the programme were all signi®cantly less than these for non-obese. At the 3 month review MT completers demonstrated improvements in subscale and total WEL scores, however negative emotions (P 0.0112) and physical discomfort (P 0.0249) subscale scores remained signi®cantly less than for non-obese women. At 12 months follow-up only the negative emotions subscale score remained signi®cantly less (P 0.0249) than non-obese (Table 4) .
Discussion
The results of this study support previous research that behaviour modi®cation weight management programmes can be effective in the short-term in an obese female population. 6 ± 9 Whilst obese clients had some access to a specialist weight management service, alternative options for continuing supervision were offered. The 3 month programme was equally effective when supervised by a general practitioner, used in a group setting or undertaken by the client without supervision. Improvements were evident in weight and selfef®cacy expectations. The¯exibility in delivery mode of the programme was bene®cial to both the client and provider. The self-help option was of limited cost to the provider (written material and postage) whilst the client had the freedom to follow a self-paced programme without the usual costs to attend a tertiary service. The group format was an ef®cient way to utilise limited resources and to provide the programme to many clients at the same time. Consistent with previous studies, 29, 30 general practitioners achieved similar results in weight management of obese clients to tertiary, medically based clinics. The general practitioner was able to provide continuity of care in a local setting to the client. The implication of the use of nonspecialist modes of delivery for obesity management programs is the provision of more cost ef®cient use of limited specialised services.
Even though weight loss per se was not large in this group of women, the percentage of excess weight lost was clinically signi®cant. In the studies reviewed by Goldstein 10 modest weight loss (`10% reduction in body weight) had bene®cial health effects in obese patients. A study by Datillo and KrisEtherton, 31 found that for every 1 kg decrease in body weight there was a 0.05 mmol decrease in total cholesterol. It is more dif®cult to calculate a dose ± response relationship between changes in psychosocial functioning and weight. Indeed in this study absolute weight loss was modest but there were improvements in self-ef®cacy in relation to eating.
A major problem in the management of obesity is high attrition rates. 7, 32 In this study almost half of the study population completed the 3 month programme, but retention in the programme beyond 3 months was poor. Only 20% of the original 138 women attended the clinic for the 12 month review. Supervision was less intense after the initial 3 months of the programme and this may explain the low retention rate beyond 3 months. In the initial 3 months contact was every 2 weeks. In the remaining 9 months of the programme the only formal sessions were at the review appointment, although clients could continue with their general practitioner if they so wished. If, as the consensus of opinion suggests, obesity is to be treated as a chronic disease then a long-term commitment is required on the part of both the client and health professional to improve retention in weight management programmes. Self-management with adequate support should be encouraged to optimally In this population of Australian obese middle-aged women seeking treatment at an obesity clinic and their non-obese contemporaries, obese women prior to intervention, had less con®dence in their ability to cope effectively in situations related to food and eating than non-obese women. Self-ef®cacy expectations measured by the WEL questionnaire were less in the obese women than reported in three studies from the United States. 20, 21, 24 This may suggest that the obese Australian population have poorer cognitive behavioural mechanisms involved in eating regulation. However, two of these studies 20, 24 included men as well as women and self-ef®cacy expectations in relation to food may very well be gender speci®c. Conversely two other studies reported baseline WEL scores in obese populations that are similar to the baseline WEL scores observed in this study. 33, 34 Baseline WEL scores of 97 were reported in an obese binge eating group and 99.8 in an obese group with a history of sexual abuse. History of binge eating andaor sexual abuse was not recorded in the current study.
Consistent with a previous report by Fontaine and Cheskin 22 self-ef®cacy measured by the WEL questionnaire failed to distinguish completers of a behaviour modi®cation weight management programme from those women who dropped out of the programme. Fontaine and Cheskin suggest that conceptualising and assessing self-ef®cacy judgements for weight management within an addiction model may be inappropriate. This may help to explain why the WEL did not predict weight loss or distinguish between dropouts and completers. Other researchers 17 ± 19 have found that baseline self-ef®cacy scores are related to weight loss and non-adherence. King et al 34 reported that obese women with a history of sexual abuse had lower WEL scores and higher scores on a depression inventory at baseline, lost signi®cantly less weight and reported more episodes of non-adherence compared to obese women who denied a history of abuse. Although there was a trend towards greater attrition in subjects with a histroy of sexual abuse, this did not reach statistical signi®cance.
This current study supports previous research by Clark et al 20 that the WEL questionnaire can be used to assess changes in self-ef®cacy in relation to food following a brief behaviour modi®cation weight management programme. Often changes that occur in weight management programmes are not re¯ected in actual weight loss but such changes may still re¯ect success in management. In fact, metabolic improvement can occur in the absence of weight change if dietary modi®cation can be sustained. The women in this study demonstrated signi®cant improvements on all ®ve subscales of the WEL at 3 months review. The magnitude of change on the total WEL score (20 points) over 3 months was identical to that reported by Pinto et al 21 in the behaviour modi®cation weight management programme with individualized exercise prescription of 19 points, less than reported by Clark et al 24 in the combined behaviour modi®cation and VLCD study of 37 points but greater than demonstrated by the diabetic population of 12 points. There was a tendency for dropouts to have lower total WEL scores than completers.
Women who completed a medium-term programme (12 months) had accomplished similar self-ef®cacy scores to the normal-weight population at 3 months. Furthermore, this improvement in self-ef®cacy in relation to food was maintained at 12 months. However, medium-term results were compromised by the small sample size and while WEL scores seemed stable it is possible that those with the best results returned for assessment at 12 months. Even so, the WEL questionnaire may provide an additional measure of success of weight management programmes as well as provide positive feedback and encouragement to the client. The subscale scores of the WEL questionnaire give an indication of speci®c problem areas and provide an additional opportunity to tailor programmes to speci®c client needs.
The generalisability of the study is limited because data was not collected on middle-aged obese women who did not seek treatment and the non-obese sample may not be representative of middle-aged non-obese women. Nevertheless, this study suggests that a cross-section of middle-aged obese Australian women, seeking treatment at a hospital based obesity clinic, have less con®dence in their ability to manage high risk situations related to eating behaviours than a small cross-section of women of similar age, within the healthy weight range. However, after a behaviour modi®cation weight management intervention that addressed lifestyle issues, improvements in self-ef®cacy among obese women were of suf®cient magnitude to attain scores similar to women of a normal weight. To improve the validity of these ®ndings, future research should undertake longitudinal studies of weight ef®cacy expectations among obese and non-obese women. Information gained on weight ef®cacy expectations, in both obese and non-obese women, may help those involved in obesity management to design more speci®c interventions to address issues such as identi®cation of major strengths and weakness in eating related behaviours, maintenance of weight loss and attrition.
